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TOM TAT BAO CAO HQC THUAT
Tén b&o cao hoc thuat: Nghién ctru biéu dién chuyén dong khép tay
robot sir dung Matlab
Tom tat: Bao cdo gidi thiéu vé biéu dién chuyén dong khdp tay robot sir
dung Matlab.
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NOI DUNG BAO CAO
1. Gi6i thiéu vé robot

Robot hodc Robdt, Ro-bd (tiéng Anh: Robot) 1a mdt loai may co thé thuc
hién nhitng cong viéc mot cach tu dong bﬁng su diéu khién cua may tinh hodc
cac vi mach di¢n tir dugc 1ap trinh.

Robot 1a mot tdc nhan co khi, nhan tao, a0, thuong la mot hé théng co khi-
dién tir. V&i su xuét hién va chuyén dong ctia minh, robot gay cho nguo1i ta cam
gidc rang no giac quan giéng nhu con ngudi. Tir "robot" thudng dugc hiéu véi
hai nghia: robot co khi va ph?m mém tu hoat dong. Do su da dang murc d0 tu
dong cuia hé thong co-dién tor ma ranh gidi phan chia robot voi phan con lai
khong dugc 18 rang, thé hién & quan niém vé dinh nghia robot. V& linh vuc
Robot, My va Nhat Ban 1a nhitng nudc di dau thé gidi vé linh vyuc nay.

Thuat ngit "robot" xuat phat tir tiéng Séc robota, c6 nghia 1a "lao dong
cudng birc", va tir 'robot' 1an dau tién dugc str dung dé biéu thi mot nhan vat hu
cdu trong vo kich "Céac Robot Toan ning ctia Rossum" (tiéng Séc: Rossumovi
Univerzalni Roboti) nim 1920 ciia nha van Séc Karel Capek (tuy nhién ngudi
phat minh thuc su cta tir lai 12 ngudi em trai Josef Capek) [1][2][3]. Su phat
trién cua cong nghiép dién tir dan dén su ra doi cta robot tu dong dién tu dau
tién, duogc tao ra b1 William Grey Walter & Bristol, Anh nam 1948, cling nhu
cac cong cu may tinh diéu khién s6 (CNC) cubi nhitng nim 1940 bai John T.
Parsons va Frank L. Stulen. Robot dau tién, k¥ thuat s6 va lap trinh dugc xay
dung bdi1 George Devol nam 1954 va dugc dat tén 1a Unimate.

Ngay nay, ngudi ta van con dang tranh cii vé van dé: "Mot loai may nhu
thé nao thi du tiéu chuan dé duogc goi 1a mot robot?" Mot cach g?m chinh xac,
robdt phai c6 mot vai (khong nhat thiét phai ddy di) cac dic diém sau day:

e Khodng phai la ty nhién, tirc 1a do con ngudi sang tao ra.

e (6 kha nang nhan biét méi truong xung quanh.

e (6 thé tuong tac v4i nhitng vat thé trong moi trudng.

e (6 sy thong minh, c6 kha nang dua ra cac lya chon dya trén moi
trudong va dugc diéu khién mét cach tu dong theo nhirng trinh tu da
duoc 1ap trinh trude.

e (6 kha ning diéu khién dugc bang cac 1énh dé co thé thay doi tuy
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theo yéu cu ctia ngudi st dung.
e (06 thé di chuyén quay hodc tinh tién theo mot hay nhiéu chiéu.
e (o0 su khéo 1éo trong van dong.
Pic diém bd nio
Theo nhitng k¥ su robét, hinh dang bén ngoai ciia may moc khong quan
trong bﬁng viéc hoat dong ctia n6 duoc diéu khién nhu cach nao. Hé thé)ng diéu
khién cang c6 tac dung bao nhiéu, may moc cang c6 kha ning dugc goi 1a robdt
bay nhiéu. Mot didc diém tiéu biéu dé phan biét robot nita d6 1a kha ning dua
ra cac Iya chon. Cang c6 kha nang dua ra nhiéu lya chon dé giai quyét mot van
dé bao nhiéu, robot cang dugc danh gia cao.

Vi du:

e Cic loai dong hd do cua xe hoi (tbc do, quing duong,...) khong bao
gi0 dugc xem nhu 1a mot robot.

e Nhiing chiéc xe d6 choi duoc diéu khién bang song radio gan nhu
hoan toan khong duoc goi 1a robot mic du thinh thoang né van duoc
goi 1a robét diéu khién tir xa.

e Mot chiéc xe hoi voi may tinh gan bén trong c6 kha ning ty dong
lai (Bigtrak) theo nhiing trinh ty da dugc 1ap trinh san c6 thé duoc
goi la robot.

e Xe diéu khién tu dong c6 thé cam nhan moi truong xung quanh, dua
ra cac quyét dinh cho xe chuyén dong dua trén co sé nhing thong
tin ma ndé cam nhan dugc thi hoan toan duogc goi 1a robot.

e Xe c0 gidc quan (KTTT) trong truyén gia tuéng c6 kha nang dua ra
quyét dinh, danh dau duong di va c6 thé giao tiép véi con ngudi
that su 1a mot robot.

2. Nhirng dot pha trong cong nghé robot

Nhitng miu robot ctia Boston Dynamics dang ngay cang c6 budc tién vuot
bac khi khong chi ctr dong linh hoat va uyén chuyén, chiing con cé thé thyuc
hién dugc cac dong tac doi hoi k§ nang phéi hop cao nhu nhay parkour.

Theo Newatlas, robot Atlas cua Boston Dynamics (cong ty con cua
Softbank) dang c6 nhitng budc phat trién dang kinh ngac khi ngoai kha nang di
chuyén trén dia hinh g ghé, Atlas con c6 thé thuc hién cac dong tac phuc tap
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trong moén parkour (vuot chudng ngai vat) ma khong gip phai bat ky sai sot
nao. Khi ma con ngudi con thinh thoang vap cau thang lién tuc thi véi Atlas,
n6 c6 thé vuot qua cac chudng ngai vat cao tir dau gbi tré 1én mot cach dé dang
va rat it gip sai sot. Trude ddy, ching ta d timg chimg kién Atlas c6 kha ning
ding day sau khi nga trén san nha, thyc hién mot ¢t 10n nguoc, chay bang déng.
Bay gio nd di co thé nhay rat uyén chuyén. C6 18 Atlas chi con thiéu k¥ ning
boi dé co thé hoan thién nhu con nguoi thuc su. Atlas khong phai 1a mau robot
cao cip duy nhat dang dugc Boston Dynamicsphat trién. Cong ty con cia
Softbank hién ciing dang nghién ciru cho robot c6 tén SpotMini. N6 c6 thé chay
v6i toe do kha nhanh, leo cau thang bo, vuot chudng ngai vat, giit thang bang
ngay ca khi bi dap nga. Su xuét hién ctia nhitng mau robot trén cang khién nhiéu
nguoi tin rang, thoi dai robot ¢6 thé séng va 1am viéc bén canh con nguoi dang
t6i rat gan. Véi tbe do phat trién nhu hién nay, khong biét khi nao Atlas c6 thé
tré thanh mot ngudi ban dic lyc cia con ngudi trong nhiéu cong viée thuong
ngay. Boston Dynamics tirng la cong ty con ciia Google (Alphabet) trudc khi
bi ban lai cho Softbank vao hoi gitta nim 2017. Softbank 13 mot nha dau tu chiu
choi khi dang s¢ hitu trong tay rat nhiéu cong ty con nhu ARM, Slack, nha
mang Sprint. Viéc ¢ trong tay Boston Dynamics chi nam mot phan trong chién
lugc phat trién robot thong minh va tién téi lam chii nganh cong nghiép robot
trong tuong lai ciia hang.

Boston Dynamics 1a mot cong ty thiét ké robot ctia My, ndi 1én khi phat
trién BigDog, mdt robot 4 chin cho quan d6i My dudi sy tai trg ciia Co quan
nghién ctru du 4n tién tién Bo quéc phong M va phan mém mo phong con
ngudi DI-Guy. Tinh t6i nay, Boston Dynamics dd va dang phat trién duoc gan
10 mau robot du chung loai.

Chu tich kiém gidm ddc ciia Boston Dynamics la Marc Raibert, nam 1992,
ong da tach cong ty cia minh ra khoi vién cong nghé Massachusetts.

Ngay 13/12/2013, Boston Dynamics dugc Google X mua lai (Sau nay 1a
cong ty Alphabet, cong ty me ciia Google) véi mot cai gia khong duoc tiét 10.
Hoi thang 6 nam ngoai, Boston Dynamics tiép tuc duoc mua lai boi1 SoftBanks,
mot cong ty vién thong da qudc gia va tap doan Internet cia Nhat Ban. Boston
Dynamics s¢ hiru nhiéu mau robot rat “di”, vdi tiéu chi: di dong, nhanh nhen,
khéo 1éo va toc do, duoc phat trién dua trén cac cam bién va tinh toan dé co
dugc cac co ché phuc tap.
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1. Handle

Handle 12 mau robot két hop kha nang di chuyén trén dia hinh phtic tap bang
chén va trén dia hinh phang bang banh xe. C6 thé nang duoc tai trong nho va
khong chiém qué nhiéu dién tich.

Théng s6 ky thuit:

Chiéu cao: 2m

Can nang: 105kg

Tai trong: 45kg

Ngudn: Pin

Co céu chip hanh: Pién va thuy luc
Hé théng ghi nhan hinh anh: Camera
S6 khop: 10
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2. Spot

Spot 13 robot 4 chan thiét ké cho cac tac vu trong nha va ngoai troi. C6 thé
mang tai 23kg va hoat dong duogc 45 phiit cho mdi lan sac.

Théng s6 ky thuit:

Cao: 0,94m
Nang: 75kg
Tai trong: 45kg
Ngudn: Pin
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Co céu chap hanh: Thuy luc
Hé thong ghi nhan hinh anh: May quét LIDAR 360
S6 khop: 12

3. SpotMini

SpotMini 1a mdt robot 4 chan c& nho phu hop véi van phong hodac ho gia
dinh. S& hiru tit ca cac tinh ning di dong ctia ngudi anh Spot dong thoi c6
kha nang nhan thirc va xur 1y ddi tugng thong qua canh tay 5 bac tu do va
“cam bién nhan thic”. Bd cam bién nay bao gém camera stereo, deep cameta,
IMU, cam bién vi tri, cam bién luc.
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Thong s6 ky thuit:

Chiéu cao: 0,84m

Nang: 30kg

Tai trong: 14kg

Nguén: Pin

Co céu chip hanh: Pién

Hé thong ghi nhan hinh anh: 3D Vision
S6 khéop: 17

4. Atlas
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giit cAn bang khi bi x6 day va tu ding 1én néu bi nga.

Pay 1a robot méi nhét trong dong robot dang ngudi ma Boston Dynamics
dang phat trién, ung dung cong nghé in 3D dé tiét kiém chi phi. Atlas c6 thé

Théng s6 ki thuat:

Cao: 1,5m
Can nang: 75kg
Tai: 11kg
Ngudn: Pin
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Co céu chap hanh: Thuy luc
Hé théng ghi nhan hinh anh: LiDAR va Stereo Vision
S6 khaop: 28

5. LS3

LS3 duoc thiét ké dé tai hang cung v6i bo binh va linh thuy danh bd, mang
dugc 182kg hang, nhién li¢u du cho nhiém vu dai 24h, quang duong 32km
(O dia hinh phang, LS3 mang duoc 500kg hang).

Thong s6 ky thuit:

Cao: 1,7/m
Nang:; 590kg
Tai: 181 kg
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Ngudn: Pong co gas va diesel

Co cdu chap hanh: Thuy luc
Nhan dién: LiDAR, Stereo Vision
Khoép: 12

6. WildCat

bay 1a robot chay nhanh nhat thé gioi, dat toc d6 32km/h ma van gilt dugc
su thing bang.

Théng s6 ky thuit:

Cao: 1,17m
Nang: 154kg
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Nguén: Pong co Methanol
Co cdu chap hanh: Thuy luc
Nhan di¢n: May quét Laser
Khép: 14

7. BigDog
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Pay 1a mot robot 4 chan duoc thiét ké gidng véi dong van, véi cac thanh phan
c6 thé hip thu shock va tai tao nang luong tu budc ndy sang bude khac. Robot
co kich c& cua mot chu cho6 hoac la nhé

Théng s6 ky thuit:
Cao: Im

Nang: 109kg

Tai: 45kg

Ngudn: Pong co xing
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Co céu chap hanh: Thay luc
Nhan dién: LiDAR, camera sterco

Khép: 16

8. SandFlea

Day la robot nhd vdi 4 banh va c6 kha nang bat nhay té1 10m 1én khong trung
hodc qua chudng ngai vat. N6 st dung banh xe nhu cac con quay hdi chuyén
dé giir thing bang trong khi nhay va c6 thé thuc hién 25 1an cho mdi lan sac.

Théng s6 ky thuit:
Cao: 15cm

Nang: 5kg

Nguén: Pin va Propane
Co cdu chap hanh: Pién

Khop: 5
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3. Canh tay robot trong cong nghiép

Hinh 1: Ung dung cdnh tay robot trong cong nghiép sin xudt é té
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Hinh 2: Mgt sé logi canh tay robot Khac
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2. Co sé toan hoc biéu dién canh tay robot

{F} fixed canera

XE JF b
F
2 SENB) object
3 .
XB
s ye
z B
J XC
{C}
‘fR > XR camera ow robot
{R} robot
X

{O} world coordinate frame

Hinh 3: Cdc hé toa do khdc nhau
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Hinh 4: Phép tinh tién va phép quay trong khéng gian 2 chiéu
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Hinh 5: Phép quay trong khéng gian 2 chiéu

Biéu dién toan hoc cua phép quay trong khong gian 2 chiéu:

Yy _ |cos —sin0 By
V}, ~ |sinf  cos# 5},

Biéu dién dang ma tran bién d6i thuan nhat:
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x| Yx N x]
PR NS) Y
[cosf} —sinﬂ] By (x
“lsing  cost || B, | T
sin cos y y
By
~ [cosf —sinfl x|
_[sinr? cosf! y]ly

or more compactly as

J‘ix B

X
A
A R, ti|r
yZ(OB 1]:»
1 1x2 1
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AB

Hinh 6: Phép tinh tién va phép quay trong khong gian 3 chiéu

Ma tran quay quanh céc truc x, y, z:

(1 0 0 )
R (0)=|0 cosf@ —sinf
0 sinff  cosf |

(cosf 0 sind
R()=| 0 1 0
k—sin@ 0 cos 9}

(cosf) —sinf 0)
R, () =|sinf cosf 0
L0 0 1
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Hinh 7: Biéu dién todn hoc mé td méi lién hé giiva cic khdp tay robot
3. Két ludn
Diéu khién canh tay robot 1a mot hudng nghién ciru c6 nhiéu tng dung

trong thuc té nén can dugc tap trung nghién ctru va trién khai tmg dung.
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